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Claims 

1 . A method of removing the organic film adhered to a substrate, that removes said organic film while 
supplying ozone to said organic film. 

Detailed explanation of the invention 

The present invention relates to a method of removing organic films. 

In technologies for photolithographically processing semiconductor wafers, a method that dips the wafer 
to be processed to which a photoresist film is adhered, in a heated sulfuric acid solution has been known 
as a method of removing the photoresist film after development. 

However, according this method, the ability of the solution to oxidize the photoresist film is not always 
sufficient, and consequently, the photoresist film cannot be completely etched away. 

Therefore, a solution that is made by adding, a powerful oxidant, such as K 2 Cr 2 0 7 , to sulfuric acid has 
been tried. However, because K 2 Cr 2 0 7 is toxic and becomes a pollution source, waste liquid disposal 
becomes costly, resulting in high manufacturing costs. 
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The present inventor performed photoresist processing of a film on a Si substrate during the manufacture 
of a linear IC and tried to use a plasma asher method for removing the photoresist film. However, as 
shown in Figure 2, a problem of deteriorating linear IC characteristics (h FE degradation) was encountered. 
The cause of this problem is presumed to be as follows. Since the metals, e.g., aluminum, Sn, etc., 
contained in the photoresist cannot be completely removed with this method, applying a heating process 
(e.g., diffusion) to the semiconductor device from this state sinters the aforementioned metals into the 
semiconductor. 

Therefore, a decision was made to add a hydrogen peroxide solution, rather than the aforementioned 
K 2 Cr 2 0 7 , to the sulfuric acid solution in order to enhance its etching ability. 

With this method, the oxygen in the nascent state generated when the unstable hydrogen peroxide 
solution decomposes reacts violently with the photoresist, making its removal easier. 

However, according this method, because the etching effect declines as time elapses after the hydrogen 
peroxide solution is added, the sulfuric acid and hydrogen peroxide solution must be replenished 
continuously, making the operation inconvenient and the material costs high. 

Therefore, the present invention was conceived to enable constant supply of oxygen in the nascent state 
into sulfuric acid solution. Accordingly, the objective of the present invention is to provide an etching 
method that completely removes organic films and at the same time that does not have the (pollution) 
problem of waste liquid disposal or characteristics degradation. 

In order to achieve the aforementioned objective, the present invention has a basic configuration of a 
method of removing the organic film adhered to a substrate, that removes said organic film while 
supplying ozone to said organic film. 

The present invention is explained below with reference to a working example. 
Figure 1 shows a working example of the present invention. 

Numeral 1 denotes a tank; 2 is a sulfuric acid solution (25 - 100%) placed inside tank 1; 3 is an ozone 
generator provided outside; 4 is a pipe for supplying ozone from the ozone generator into solution 2; 5 is 
a nozzle provided in pipe 4; 6 is a jig on which to place a semiconductor wafer; and 7 is a semiconductor 
wafer to which the photoresist removal process is to be applied. 

Supplying ozone 0 3 from ozone generator 3 into sulfuric, acid solution 2 inside tank 1, thereby generating 
oxygen in the nascent state inside the solution and increasing its oxidizing ability, enhances the ability to 
remove a photoresist, e.g., OMR81 or OMR83 (product names), and cleans the surface of semiconductor 
wafer. 7. 

Liquid temperature of between 40 and 150°C is . ideal, and a 5-minute dip, for example, can completely 
remove the photoresist. 

According to such a method, ozone 0 3 supplied into the sulfuric acid solution and the oxygen in the 
nascent state generated from ozone 0 3 react strongly with the photoresist, completely removing the 
photoresist. 

The conventional method that uses H 2 0 2 as the oxidant has a problem in that H 2 0 2 must be constantly 
replenished, resulting in inconvenience and high costs. In contrast, the present working example can use 
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a commercially available ozone generator to constantly supply ozone using ordinary air as the raw 
material, thus eliminating the cost of the oxidant. 

Furthermore, because the method according to the present invention does not use a toxic substance, a 
pollution problem stemming from waste liquid disposal is eliminated. Additionally, since the photoresist 
can be completely removed, the characteristic degradation that occurs with the use of a plasma asher 
method is also prevented. 

The table below summarizes the results of the evaluation of various etching methods according to 
various criteria. O means that there were no problems at all; A means there were some problems; and X 
means there were serious problems. 
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(Note that J- 100 is the name of a product that consists of a mixture of (1) phenol, (2) alkylbenzene 
mumhol(??) acid, (3) tetrachloroethylene, and (4) O-dichlorobenzene.) 

As is clear from this table, the method in the present working example is the only one that does not have 
any problems in any of the five criteria, including waste liquid disposal, ease of use, etc. 

Note that hydrochloric acid or sulfuricfsic] acid can also be used in place of sulfuric acid as the 
processing solution. Furthermore, since the effect of 0 3 is great, the photoresist can be removed using 
water instead of an acid. 

The present invention can be effectively used in all cases involving the removal of organic films from a 
substrate. 

Brief explanation of the drawing 

Figure 1 shows a working example of the present invention. 

Figure 2 shows curves showing how h^ deteriorates when a plasma asher process is applied. 

1 ... tank, 2 ... sulfuric acid solution, 3 ... ozone generator, 4 ... ozone gas supply pipe, 5 ... nozzle, 6 
. . . wafer placement jig, 7 . . . wafer. 
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Figure 1 
Figure 2 

Plasma asher usage condition 

Output: 400 W; Pressure: 2.5 Torr; Time: 10 minutes 
0 2 flow rate: 300 cc/min (Wet 0 2 ) 

J- 100 treatment 

J- 100 treatment 

Ashing 

Ashing 
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